Eye disease burden could help guide health policy making. Differences in cataract burden by sex is a major concern of reducing avoidable blindness caused by cataract.
A lthough cataract is easily treatable, it remains a leading cause of visual impairment and blindness worldwide. 1 According to the Global Burden of Diseases (GBD) Study 2010, 2 10.9 million people (33.4% of all persons with total blindness) were blind owing to cataract, and 35.1 million people (18.4% of all persons with total moderate to severe visual impairment) were visually impaired owing to cataract. Worldwide, women had a higher percentage of blindness and moderate to severe visual impairment caused by cataract compared with men. Globally, percentages of blindness due to cataract among women and men were 35.5% and 30.1%, respectively; for moderate to severe visual impairment, the estimates were 20.2% and 15.9%, respectively. 2 A systematic review 3 demonstrated that differences by sex regarding surgical services for cataract persisted in low-and middleincome countries, with men being 1.7 times more likely to undergo cataract surgery than women. Even in some developed countries, women had a poorer preoperative visual acuity and waited longer for cataract surgery than men. 4 Globally, if women had the same access to cataract surgery as men, the blindness due to cataract could decrease by approximately 11%, 5 which would be progress in global health care for eyes.
The burden of cataract has been estimated by quantifying health loss using disability-adjusted life-years (DALYs). Based on DALY data from the GBD Study 2004, Ono et al 6 first attempted to explore global inequality in eye diseases. They found that among all noncommunicable eye diseases, cataract had the most uneven distribution at the global level. 6 The DALY estimates also allow direct comparison by sex of visual disability caused by cataract in broad epidemiologic patterns. Sexual difference in cataract burden is a major concern in reducing avoidable blindness that is worth more attention. Thus, the purpose of this study was to explore differences in global burden of cataract by sex over time across age groups and countries with different socioeconomic status using DALY data from the most recent GBD Study 2015. 
Statistical Analysis
Global difference by sex in age-standardized DALY rates was tested using the paired Wilcoxon signed rank test, with further assessment of difference by sex for each HDI-based country group. Pearson correlation analyses and linear regression analyses were performed to evaluate the association of sex difference (female minus male) in age-standardized DALY rates and female to male age-standardized DALY rate ratio with HDI. All statistical analyses were conducted with SPSS software (version 23; IBM).
Results

Global Burden of Cataract by Sex
As seen in Figure 1 
Key Points
Question What is the association of sex with the global burden of cataract by year, age, and socioeconomic status?
Findings In this international, comparative burden-of-disease study, differences in the global burden of cataract by sex persisted from 1990 through 2015, with women having higher rates of cataract than men. Older age and lower socioeconomic status were associated with greater differences in cataract rates by sex.
Meaning These findings suggest that health policy should be sensitive to sex when addressing global vision loss caused by cataract.
Association of Sex With the Global Burden of Cataract
Original Regional trend plots indicated that in most World Health Organization regions, differences by sex in terms of agestandardized DALY rates persisted since 1990 with little improvement through 2015 except in the region of the Americas (eFigure in the Supplement). In the region of the Americas, the age-standardized DALY rates were almost the same in men and women in 1990 (37.6 and 37.7, respectively), whereas differences in rates by sex increased slowly through 2015 (38.0 in men vs 40.7 in women). However, among all the regions, the smallest gap in rates by sex was observed in the region of the Americas, with the largest gap observed in the Southeast Asia region (119.4 in men and 151.9 in women in 1990; 106.3 in men and 140.4 in women in 2015).
Global Sex-Specific Cataract Burden by Age
Global sex-specific DALY estimates for persons older than 20 years in 2015 were available from the GBD Study 2015. Overall, sex-specific DALY numbers ( Figure 2A ) and crude rates ( Figure 2B ) increased with age, as well as difference by sex in both estimates. Differences in rates by sex were almost negligible in the age range of 20 to 25 years and maximized at 80 years or older. Women 80 years or older had 554 216 DALYs due to cataract, almost twice that among men of the same age (280 788 DALYs). After controlling for population size, the greatest difference was also observed at 80 years or older, with 698.5 DALYs per 10 000 women vs 571.9 DALYs per 10 000 men.
Sex-Specific Cataract Burden by National Socioeconomic Status
For 195 countries included in the GBD Study 2015, paired Wilcoxon signed rank test indicated that in 2015, women had higher age-standardized DALY rates than men (z = −11.125; Figure 3 ). In general, higher age-standardized DALY rates were observed in lower HDI countries in both sexes. Differences by sex (female minus male) in age-standardized DALY rates were inversely associated with HDI in Pearson correlation analyses (r = −0.610; P < .001) and linear regression analyses (standardized β = −0.610; P < .001) ( Figure 4A ). Female to male age-standardized DALY rate ratios were also inversely associated with HDI in Pearson correlations (r = −0.180; P = .02) and linear regression analyses (standardized β = −0.180; P = .02) ( Figure 4B ). Both sets of analyses indicated greater differences in cataract rates by sex in countries with lower HDI.
Discussion
This study revealed that sex differences in the global burden of cataract have persisted since 1990. Despite health progress in cataract in both sexes, differences in rates of cataract by sex showed little improvement through 2015, with a higher burden in women than in men. Worldwide, sex differences in cataract burden increased with age and was greater in countries with lower socioeconomic status. 
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Numbers of disability-adjusted life-years (DALYs) are given in thousands.
Research Original Investigation Association of Sex With the Global Burden of Cataract
A recent review by Ramke et al 11 showed a decrease in the prevalence of blindness in both sexes in all regions of the world from 1990 to 2010. They also provided further populationlevel information disaggregated by sex, namely, that women were not only more likely to have cataract, but also less likely to get the care they needed than men. Several populationbased surveys performed in Africa found that women had excess risk for blindness due to cataract. For example, the prevalence of blindness due to cataract among women in Central Ethiopia, 12 Botswana, 13 and Nigeria 14 was 1.46-, 1.60-, and 1.50-fold higher, respectively, than that among men. Moreover, a systematic review including 86 studies revealed lower surgical coverage for cataract among women in most African countries. 15 As a less developed region, Africa seemed to have a marked difference in cataract burden by sex, which was consistent with our findings. Nevertheless, several studies conducted in some areas in China, 16 Brazil, 17 and Nepal 18 did not find differences in cataract blindness by sex. Of 2 surveys conducted in India, one including 5158 participants 19 showed that the sex difference was not significant, whereas the other including 42 722 participants 20 supported the existence of sex differences. Inconsistent findings might be attributable to the area surveyed and the sample size. We have investigated the extent of differences in global burden of cataract by sex by using the most reliable data available, with findings supporting differences by sex at the global level. The greatest difference by sex was observed in the region of Southeast Asia. In the 3 most populous Southeast Asian countries, India, Indonesia, and Bangladesh, the differences by sex in terms of age-standardized DALY rates were much greater than that at the the global level (nation-specific data are found in the Global Health Data Exchange 9 ), a finding that is worth the attention of government officials and health policy makers. In almost all societies, women tend to outlive men, resulting in larger numbers and proportions of older women than older men. 21 Moreover, the imbalance in sex increases with age.
At the global level, 86 men for every 100 women are 60 years or older, and 63 men for every 100 women are 80 years or older. 22 Because the risk of cataract increases with age, 23 longer life expectancy of women may partially contribute to higher cataract burden. Being male or female refers not only to biological differences but also to cultural or social ones. Courtright and Lewallen 24 suggested that sex-defined social roles might have a direct effect on differences by sex in blindness due to cataract. Because of child and family care responsibilities resulting in less freedom to leave home, women may find that travel to a surgical facility is more difficult. Less educational attainment 25 also hinders the ability of women to obtain enough health care information. Older women often have less access to paid employment and less financial decisionmaking authority. In developing countries, poor women do not have the ability to make an individual decision about their own health care. 26 Furthermore, studies showed that women may hide their suffering and feel ashamed of asking for their families' support, whereas men tend to express a strong desire for better vision. 27 In some cases, women do not seem to perceive cataract as an illness or surgery as a necessity. A study conducted in the United States revealed that 20% to 29% of women 40 years and older who had eye diseases were unaware of any reason to seek eye care, which was a major barrier second only to cost. 28 According to a recent report from the International Agency for the Prevention of Blindness, most countries failed to ensure access to cataract surgery service for most of the population, especially for those in less developed countries. 29 These findings were in keeping with those of another review, 30 which found that cataract surgical coverage remained a problem in most regions of the world, especially for the female population.
Limitations
This study was subject to the limitations of the GBD Study 2015, including statistical assumption and data sources, as detailed in the study reports. 7, 8 Bias might come from the use of aggregate data at a national level instead of district data, because geographic variations in DALY estimates may occur. Although this study provided a global view of differences in cataract burden by sex, the conclusions may not be applicable to a specific district. Because the GBD study will update annually, differences in global cataract burden by sex during the long term could be further explored.
Conclusions
This study revealed that although global health in cataract in both sexes is progressing, little improvement has been achieved in differences by sex. Women, especially those who are older and live in less developed countries, bear a higher burden of cataract than men. Owing to higher needs of cataract care in women, equal provision of eye care going forward will not correct the difference in cataract burden by sex. The findings of this study might raise awareness of differences in global cataract burden by sex and emphasize the importance of making sex-sensitive health policy to manage global vision loss caused by cataract. The sex difference (female minus male) in age-standardized disability-adjusted life-year (DALY) rates and female to male age-standardized DALY rate ratio were inversely related to the level of national socioeconomic development, measured by the human development index (HDI; range, 0-1.000, with higher values indicating higher levels of socioeconomic development) as an indicator of national socioeconomic status. The lines indicate linear fit; data points, countries with corresponding HDIs and female minus male difference in age-standardized DALY rates or female to male age-standardized DALY rate ratios.
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